In general, actinoid metals have been prepared by reducing actinoid fluorides (AnF3 or AnF4) with magnesium or calcium. For example, to obtain uranium metal, purified uranyl nitrate is calcined into UO3, the trioxide is reduced with hydrogen to produce UO2, the dioxide is treated with hydrogen fluoride to produce UF, from which uranium metal is obtained.
In the previous papers(1)~(3), it was found that U(VI), Np(V), Pu(III or IV) and Am(M) could be extracted in high yields with sodium amalgam from acetic acid solutions. This shows that these ions in the solutions are reduced to metallic state and are extracted into the mercury phase, and suggests the possibility of applying sodium amalgam extraction of these ions to the preparation of their metals without complicated fluorination. This paper presents a first attempt in this direction, and covers a method of preparing uranium and plutonium metals through amalgamation from aqueous solutions : After extraction from their aqueous solutions with sodium amalgam, the metals are recovered by distilling out mercury and melting down. The uranium was identified by X-ray diffraction to be a-uranium. (ca. 0.5 mm dia.) at a rate of 100 ml/10~15 min, which resulted in uranium amalgam of about 200 mgU/100 m/Hg was obtained. This amalgamation was repeated several times using fresh sodium amalgam each time, and the resulting amalgam was washed to dissolve away most of remaining sodium. The washed amalgam was transferred to a glass flask, in which the amalgam was concentrated by vacuum distillation of mercury at 350dc. Therefrom, a uranium amalgam of 15 gU/50 mlHg composition was obtained from 11/ of the uranyl solution and 7.5 l of the sodium amalgam.
In the batch method(2), the extraction was carried out in a 250 ml separatory funnel, and a uranium amalgam of 0. the stirring effect of induction heating increases the contamination of the melt with impurities from the crucible.
None of the impurities other than boron was found in the electropolished metals in quantities exceeding the allowable concentration of impurities for nuclear fuel (6) . Since boron content in UO2 is generally below 0.2 ppm, it is presumed that the present uranium metal product was contaminated with boron from ambient external source. Hence, with suitable additional precautions to prevent such contamination, the concentration of boron should be lowerable. Uranium content of the resulting uranium metal (metal-1 in Table 1 ) exceeded 99.5%.
In order to further concentrate amalgam of already high concentration, filtration is a currently used procedure.
In the case of 19 gU/460 mlHg uranium amalgam the bulk of uranium exceeding the solubility in mercury was retained on the filter and the filtrate (400 mlHg) contained only 0.24 g of uranium. This is nearly equal to the published solubility, which, at room temperature, is 0.5 mg/ rn/lIg for uranium and 2 mg/mlHg for plutonium (7) Figure 1 shows the flowsheet for preparing the actinoid metals. The process has the following advantages : (1) The actinoid metals can be obtained without converting the elements into fluorides ; (2) hence, the metals can be brought to high specific activity without exposure to the additional neutrons generated by the resulting alpha bombardment of the fluorine that would be present with the current method. -REFERENCES-
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